only when a 0 and b 0. In this paper, we will prove the Poincaré inequality and the reverse Hölder inequality for the solution to the p-harmonic type system.
Introduction
Recently, amount of work about the A-harmonic equation for the differential forms has been done. In fact, the A-harmonic equation is an important generalization of the p-harmonic equation in R n , p > 1, and the p-harmonic equation is a natural extension of the usual Laplace equation see 1 for the details . The reverse Hölder inequalities have been widely studied and frequently used in analysis and related fields, including partial differential equations and the theory of elasticity see 2 . In 1999, Nolder gave the reverse Hölder inequality for the solution to the A-harmonic equation in 3 , and different versions of Caccioppoli estimates have been established in 4-6 . In 2004, D'Onofrio and Iwaniec introduced the p-harmonic type system in 7 , which is an important extension of the conjugate A-harmonic equation. In 2007, Ding proved the following inequality in 8 . 
Theorem A. Let u, v be a pair of solutions to
A x, g du h d * v in a domain Ω ⊂ R n . If g ∈ L p B, Λ L and h ∈ L q B, Λ L , then du ∈ L p B,α ∧ * β β ∧ * α α, β * 1 ∀α, β ∈ Λ.
1.3
Hence, the norm of α ∈ Λ can be given by
Throughout this paper, Ω ⊂ R n is an open subset, for any constant σ > 1, Q denotes a cube such that Q ⊂ σQ ⊂ Ω, where σQ denotes the cube whose center is as same as Q and diam σQ σ diam Q. We say α α I e I ∈ Λ is a differential l-form on Ω, if every coefficient α I of α is Schwartz distribution on Ω. 
and its formal adjoint operator the Hodge codifferential operator
The operators d and d * are given by the formulas
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3
The following two definitions appear in 7 .
Definition 1.1. The Hodge system holds:
where
for almost every x ∈ Ω and all ξ, ζ ∈ Λ l , where K ≥ 1 is a constant. It should be noted that 
The Poincaré inequality
In this section, we will introduce the Poincaré inequality for the differential forms. Now first let us see a lemma, which can be found in 9, Section 4 for the details. whenever B B x 0 , r is a ball in R n , where n ≥ 2 and χ 2 for p ≥ n, χ np/ n − p for p < n.
for any ball or cube D ∈ R n , where χ 2 for p ≥ n and χ np/ n − p for 1 < p < n. 
2.12
According to the Poincaré inequality, we have
2.13
Combining 2.10 , 2.12 , and 2.13 , we can obtain 
where C 2 n, p, l C l 1 n 1/2 p−1 /p . Now combining 2.14 , 2.16 , and 2.6 , we can get
2.17

The reverse Hölder inequality
In this section, we will prove the reverse Hölder inequality for the solution of the p-harmonic type system. Before we prove the reverse Hölder inequality, let us first see some lemmas. 
That is,
In other words, 
3.10
Using the inequality
3.10 becomes
3.12
where I takes over all l 1 -tuples for dη ∈ Λ l 1 , thus it has C l 1 n numbers at most. Now we let f |da| and g C 
3.20
Here C > 0 is a constant depending on p, q, s and θ ∈ 0, 1 is such that 1/p θ/q 1 − θ /s.
The following lemma appears in 10 . 
